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Although venous valves have been implicated in the pathogen-
esis of discrete stenoses associated with dialysis vascular access
dysfunction, especially in the context of cephalic arch stenosis,1
there is no documentation on (a) the histological presence or
absence of valves in patients with dialysis access dysfunction,
(b) the presence or lack of hypertrophy within these valves that
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Figure 1 |Venous valves. A stenotic venous segment from a patient with a dysfunctional
arteriovenous (AV) access who underwent a revision procedure. Note the prominent venous valves
(thin black arrows) that have fused together in the middle of the vein (asterisk), which could
predispose to non-laminar flow and altered hemodynamic shear stress profiles; resulting in
neointimal hyperplasia and venous stenosis. Note also the beginnings of hypertrophy in some
areas of the valve (broad red arrow). H and E, hematoxylin and eosin.
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Figure 2 |Cellular phenotyping of venous valves. (a) A low-power view of a venous valve stained with a-smooth muscle actin (SMA,  100),
7 days after creation of an arteriovenous (AV) fistula in our pig model of AV fistula stenosis. (b–f) High-power views of the cellular phenotypes
present within venous valves (from the box region in (a). Note that the majority of cells are smooth muscle actin þ ve (b), vimentin þ ve (c), and
desmin ve (d) myofibroblasts. Note also the presence of cellular proliferation (e) and macrophages (f) within the venous valve. PCNA,
proliferating cell nuclear antigen.
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are exposed to high flows, and (c) the cellular phenotype of
venous valves in the context of dialysis access dysfunction. The
images shown will attempt to provide answers to these
questions (Figures 1 and 2).2–4
Our results suggest that the biological changes within
venous valves exposed to high flow and pressure states
following AV fistula creation, as well as the potential role of
venous valves per se in the pathogenesis of dialysis access
dysfunction (perhaps by resulting in ‘bad’ hemodynamic shear
stress profiles), are worthy of further investigation.
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